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The author has s u b 5 t t d  fifs paGsr for consideration by the m e t i n g  arld 



2. 
viding ree.0 w-?. tc le-r is lon s3rvices  v i a  satellites t o  conventioiinl hone r e c e i v e r s  
md. t o  s 2 e d a l l y  de.slpged rece ivers  whlch rnight be used for s;?ecific infoma-lior. 
d i s t r i b u t i o n  syztens vhizh c--y ha zrp l i c3 :7 le  50 t h e  re,qiiremrnt.s of the e,?iucst:onal 
se rv ices  ~ 5 t h  w 3 c h  tXs rnee t lng  is  p r h a r i I . y  conczmed. 

A purFose of th i s  papa-  i s  to discuss  the technical- p o s s l b l l i t i e s  for pro- 

-. 
(I.mSTP4morJ 1 ) 

. 3. Th? first tl-.€ng t o  do is & f i x  broa<cast satelliltc?. By edrect brocdcast ,   WE^ 
nca? that; a ecl' .h st,atlon trz-snit te? would t ransmit  prcgram r a t e r i a l  t o  a setel- 
l i t e ,  wfiich would azpl-ify t h e  xceLve3. sip-a1 md. re%rrcznsmit it &.rect t o  Indiv idua l  
hona r a d i o  o r  telev-ision receivers.  S c t c l l i t e s  from which the  progrm rn%kx-ial 
is recetvcd. by more ela3oTat e raceiv.rlng e q a l p x n t  thzq the current c o m c r c i a l l y  
available hczp =.2cclvzrs a23 c;l!.e", distriktim setellites. 
d e f i n l t i o n s ,  w e  r e f e r  t o  t h e  c r r e n t  co:~iTL~lcst?.On s z t e l l i t e s  - which reqcrire 
rec5p",io> by vezy c.:n?lex s~om.l equiFrrent fro:] rhich program mter la l  must be 
suSseqdenf,ly delive-ed t o  the cons.n?r v i a  wf.re or reS:>oa$.cast, by conveEtioiial 
l o c r l  trimsgitters - as ?oLnt,-to-point e a t c l l i  t e s .  

Just t o  con?lcte t he  

k. 
cussed firs; becmsa it i; xhi% most pcople th ink  eb31 L .  Voice broadcast sa te l l i t es  
w i l l  be discusbed later.  Ws norml?y m d  q u i t e  m t u r a l l y  woulc! prefer  being eSla 
t o  rece ive  ",levi :!.on pz3gran: mitcrlal  on rzce ivers  coxarable  t o  our existj  ng home 
te lcv ls ion  recelvcrs .  Not only on our exiEting rece ivers ,  but we would slso like 
t o  rece ive  ;dth sim2le 9,iit,enn=Ls G1- at Least no more t ' n e ~  l i s t e n z r s  are now genera l ly  
accuszorsd t o  USE -&th thil receivers.  A d:rec% broazcast  se- te l l i te  will have t o  
radiate a grea t  2 . ~ ~ 1  of poxer so t5af tha si,;r.als i r ;  r e t r z n m L t s  t o  ho.- r e c e i v e r s  
W i l l  be sivro2g enojg> to be p i c k d  up Sy such a zonvei~t ion~i i  rzcelver antenna in- 
stallation, 

5 .  
rrqiires; 
t h  acceyk '3 i l i ty  cf a t c lcv is lon  Tict.2I.e containing - rar iovs l e v c l s  of no i se  or 
interference o r  c ~ s t o = - t i o n  is a hig*Lly sxbzer-tive TJzrItity. 
rewired of a pnr ' ; iculw s?rvice,  i n  edel t ion t o  bz5-r-Z 8 subject ive comi?err; t lon,  
5 s  tmly a vs,-izl'e. Certeinly t 5 e  q:!ali';y of p i c t u r e  r e q J i r - 3  t c  convey eleln,ent- 
ary Snstrvctlsn czn be corslckrcbly dC'fcrer.2 from t5a2 reqJ i  *ed t o  convcy t 5 e  
intr5cacizs of r-ediccl s i r g e - y ,  for exez;?:-e. Pic ture  quz l i ty  2 s  I shall show I s  
efirerzeljr cxasnsive. 

I n  6izcussLn3 t h e  vm!.ous p o s s i b i l i t i e s ,  t e l e v i s i o n  broadcasting will bz dis- 

The;.? &me bzan a grea t  raqge of es t i r ra tes  of the kiiid of pover s x h  a serv ice  
l&slcally t h e r e  &re t w o  reasons; 

":E q u z l i t y  of p i c t u r e  

zr1.3 I w i l l  t r y  t o  ex212h why t h i s  is. 
.i 

.. 



5. To I l l u s f r z 5 e  335s  point ,  we show kcre 2- categorizat ion of q u a l i t y  of servicc 
raletpd. t o  s i p a l  t o  nolse  r a t L o s  devel.oped by t h e  T e l e v i s i m  Allocation Scu<v 
organization! 8 ( T a m ) .  

?I Of the  six p;rc.dcs of serbvIcz shc:..?~, YOU tclZorn g c S  Grc3.e 1 s s r v i c e  o r  excel- 
1mt” p i c t u r e  qunI.ity. 
se?;i?e usuz l ly  r e d i z e d  i n  ur”3m am8s. It i s  ccnsiderec! by rany l i s t e n e r s  t o  be 
more 5ha.c necessary. 
aacep%3le f o r  nzny a ;p l i ca t iom.  
reqcire?. anong t h e  various gsdns.  The d e c l h i  i s  a logsr i tkTic  scale so  tht eve- 
3 decibe ls  is a doublirg or” th2 pcxer requlrerrcnts. 

Usual!..y Gre?.o 2 c J . ~ s s i f ~ e d  “ f i n e ”  szrvice is  t h e  kind of 

~r3.dc 3 o r  the “pe.ssaSle” sci-t-ce fol- rurz l  zrc2.s m y  be 
Note the wide d l f fe rences  i n  t h e  signal t o  no iss  

(I ~,;~JST,WTI CN 3 ) 

7. 
an outc‘oor antermla, e v m  w i t h  Yr?e l a r g e s t  spzce gower suppl ies  now belng considero6.. 
A 35 ktilcvmtt nuclear rec?c:or i s  the l a r g e s t  o:ie c n r e n t l y  unC)er Seve’opnent. G=.ade 
2 service C ~ I  be provic!.ed for an ares. of q g r o x i m t e l y  1 mll l ion squce  miles if 
we assuxe 2 resso-lzble sizx? aytenna of t h e  “fring-area” type on rooftops loddng  
up a t  the satel l i te .  
Saturn-sized boosters  would have t o  be used t o  place such a c a p b i l i t y  i n  sp3ce. 
If t h e  rece iver  m d  eslf,em-l, i s  augRente6 with a g o d  p r e a n g l i f i e r  staze, t h e  spice 
power r q u i r e d  t o  provlde t h e  Saae gracle of scrvice carl be re2uced by a f a t o r  Gf 3.  
It should 54 f u r t h e r  noted that the  technology for require$. lzrge space e rec tab le  
mtemas and t h e  cepabl l i ty  t o  point it t o  s-?lected 1D-d msses i s  F.?-SCI requir& 
and these  Technologic s elthou& rapidly being daveloped hare not been denons-ka-5ecl 
t o  dzte. 

Clzss I serv ice  cano‘: be provieed t o  current gracle hone rece ivers ,  without 

The m c l e a r  r e a c t o r  o r  equivalent. s o l a r  power CaF&ilI”,y, ax? 

I 

8. 
a r d  sz”,llite s i z 5  r e q i i r e d  f o r  teLes5sicn broadcasting, ail6 that  i s  ‘;he legree  
t o  which one depaFws f roa  tl?e conventional receiver  ax2 increases  the c o s t s  of t h e  
rece iver  i n s t a l 7 h t i m .  
space segment is l a r g e l y  de?ezd.ent on t 5 e  character  m d  so?his t lca t ion  of ground 
equipment ussd f o r  recciving t r m r r L s z i o n s  from a brondcast  s a t e l l i t e .  
the recent  tremendous %echr-ological progress i n  rece iver  components, it becarre 
des i rab lo  tkt these  aciv2xes be considered i n  ovr del ibera t io?s  on space t e l e -  
casting;. 
t i o n s  of ground receiving equlpne.it t h s t  we ,e&% r e h t e  t o  s s t e l l i t e  e f f e c t i v e  
r a d i a t e d  pcwer m d  size. 

This Sr ingz  ne t o  the second reason f o r  the  wlde range of estirates 0: power 

It w i l l  be pointed out thzt  the degree of d i f f i c u l t y  of the * 

I n  view of 

We are now rr3king a con-rative m-alysis of the c o s t  of var ious comSirm- 

(ILLUSTPJTION 4) 

9. 
t ioned  we are a t  t5;s t i n e  attet?&.iing t o  r e f h e  these  cos ts ) .  
l e f t  r e f e r s  t o  large exyns lve  g r o m d  terIrine-ls c z p a b h  of receiving from low 
powered sal;ellites of C c ?  P2X-Y a?< SkTCOX c lass .  

O n  t h e  screen i s  our current cmde e s t i m t e  of th i s  re la t ionship .  ( A S  men- 
The area  on the  

The pe=.forrra?nce of .my 

‘-SO 5s m crga i iza t ion  esta51iskLed by t h e  U . S .  t e l e v i s i o n  ir-dustry f o r  the 
purpose of conducting a stu?.y of “the t e c h i c a l  pr lnc ip les  wxch should be eppl ied  
i n  t e l e v l s i o n  c h z m e l  d l o c a t i o n ” ,  i n  r e s p x s e  t o  %he ?edorzl C o m q i c a t i o n s  Cow 
nission1s rcqces? wbzic:? w2s issued on 31 August 1356 i n  PcMic S o t i c e  35635. 



l ? .  
The ones tiF2ch offc-s thP earli . ,st  p o s s i b i i i t y  of dcveloymcnt ar'3 i n  t h e  d'stribu- 
t i o n  s a t e l i i t e  cres. 

T?ere me a nmber of i n t e r e s t i n g  a?procohes t o  space t e l e v i s i o n  brosd.casting. 

12. As I have indiczt.xl t h z r e  i s  a broad area of t e c h t c a l  p o s s i b i l i t i e s  i f  an 
Increzse 12 com2jlexity a;l< cc?s'; c ~ f  the grpmd 'IT recc ivsr  is c1lo;:ed. 
if one w o ~ l f i  -pernit t i x  dcslgx of B ne$: r?c2Lver, c a k h g  use of frcqcenc-j nozula- 

- t i o n  tecitrliqucs incl--eczd of m?li-tu?e nodula:f.o;l t ? c h i q ' J e s ,  aid p?rcdt  the  use of 
en antcm-2 connected t o  the r e e l v e r  - th.m t h e  following cou?-?. bq done. 

Fc:? exarrple, 

Redace the s t z c  m 2  ;.;elg'ni of the c y x e c r z f t  thereby permittiTg th? use of 
proven lower c o s t  l m ~ c h  vzhicl8 conkinations 

Reduce the cotr?l=xi',g of t h  spzcecr2.ft t h e r e i y  making possible  the use of 
technology -tiL..lch !EJ eith;sr  been flig5-L proven or which i s  already i n  an 
ad-canced s t a t e  of develosrnent. 

Substz.ztially r e h c e  the m o m t  of space Tower required,  ard provide higher 
q u a l i t y  reception. 

R&uce the dcvel.opmrlt t i r : ?  reqcirei! f o r  e s k b l i s h i n g  an operctronal ca,pa- 
b i l - i t y  bj as mcl i  z s  a f a t o r  of 2. 

13. For emmngle, 01-c s2acecrzf t  &sip- conceat w w l d  be b a s i c z l l y  an outgrowth 
of o u r  c u r r a n t  A;mlicz..C,Lon Tec3nology S z t e l l l t e s  (ATS) wYch u t i l i z e s  2-1 expnded 
c y l i n C r i c a l  so lz r  c e l l  Emay t c ?  :ncreasc .?.-milFble s o l a r  gn;.:er v,5th minlml weight 
Increase. I n  Iky of =h:s y m r ,  %shes ASrcraft su3:PL<ted a proposzl t o  u s  f o r  
s1ct-i 3. 6 2 s t r i j u t i c n  s-telli.tc ccncep$. 



16. ‘dith 19 kilcwntts  of e f fec t fve  r a a a t e d  power from t h e  s - % e l l i t e ,  11se of 
frequency rr~dule5Lon on t h e  dP%wi link, and a low noise  p r e m p l i f i e r ,  it is  possible 
t o  use a 6 feet receivklg e n t c m a  a’,tz:!?ed t o  %he receive:.. - 

(ILWSTRATIOY 6 )  

17. !.?other s p x s c r a f t  C e ~ t g ?  concept w%ch would use the s w e  s i z e  gromd 
r e c p i v c  w>uld. u t i l i z e  a large yointable cnten2a. Tnis approach would minimize 
t h e  eloctrotl lc co.-nplexity 2 the spacecraft  co3Fi&rably, 5ut would e x t a l l  the  
6eveloprint  of k r g e  a p e ~ u r e  m t e m a  t c c h r i q x s  f o r  space. Fo- exaEpl3, t h e  -e 
arnoL7-t of effective rad la ted  po:i.e- could. be acliieved, but u s h g  a siwle 10 w a t t  
trz?s;ni”,ter c p l i f i e r  t x S e  ins tezd  of t h e  s ix teen  t r a v e l i n g  wave tuSe amglif i e r s  
necZ3d I 3  ;?e f i r s t  design cqxep5. 
i t y  of these  plus  other  rpgroaches m s ’ s  be studieZ i n  d e t d l  Sefore choices can 
be .mde as t o  xhich type of spacecraft  is o p t i m x  

The “,rzdeoffs i n  t e r r s  cf  cos5 end r e l i a b i l -  

18. 
technica l  aspe2ts  of mch s a t e l l i t e s .  
t o  subnit  proposzls f o r  a s i x d y  of th? f e a s i b i l i t y  of s a t e l l i t e s  c a p b l e  of broz2- 
cas t lng  d i r e c t l y  t o  convcnt iond h o x  FM rzic!iDs a n d o r  shmf,;izv2 radLos. A t  the 
o u t s e t ,  we were only giving consiceration t o  a FN broadcas2 satellite because or̂  
the difficu15y ard vagarles  of t r a n s c i t t i n g  t k o x g h  the ionosghere. 

I n  t h e  relc%ecl f i e l d  of d i r e c t  red lo  broadcast ,  NASA hes been enr r ln lng  t h e  
We have recent ly  requested t h P  U.S. indust.rjT 

(ILWSTIIATION 7 )  

19. 
coverage pz’,”,erns f o r  trmssrnissi_c1 t Y z ~ - & i  t h e  icnnsphere under n o r m 1  conditicns. 
The pztterns zFaly t o  t h e  frequencies mted  cn l i n e s  del ineat ing coverage on 
earth. On the r:&tJ the coverage i s  mc’n reclucel due t o  the poor quali ty of the 
transr?,i_ssion rr.e.’ie. Hoxeve?, since t k i s  chzras te r i s5 ic  deserves nore study, w e  
hava i n c L 2 e d  shoTtwave b-oa<castlng i n  our f e a s i b i l i t y  s tudies .  

Two sets  of c o n d i t i m s  a r e  Siown on the screen. On the  l e f t ,  are the e a r t h  

’ 

20. 
t h a t  neede6 f o r  d i r e c t  TI. 
be rsqAred - to  provide suf’ic5cntl.y strong slg,als, on a c l e e r  charmel basis, for 
recept ion by ccnventional r e 6 i o s  equLSpec! w i t h  cur rcy t ly  ave i lab le  oEtdoor mteT-as. 

The s-xce power recpli-ed f o r  voice broaccasting i s  substz-.ltially !ess then 
A?proxi!rately 3 t o  5 ki lowat t s  of p r i m  power would 

(ILLYSTRITIOX 8) 



23. 

m l t i p a t h  anopagatf 9;: is c s L x t i s l l y  el:7m:Ln?-t2d. 
a r r i v a l  ~?.-t-~2 uqiforn2.t.y of s':~_21 z-L?ep.$;h Toy t h e  space system, over most of t h e  
coverage axz, gre?..+,ly rcc?ui.cs th? al1ct:orxrs f o r  signal degrad.rs.tion !-E convention- 
a l  Srx.dc:.stf?!z sys-5cms du;. t o  f z c f o r s  such as ref  l c c t i o n  o r  te r ra i i i  absci-?tion 
aqd m a n - m ~ . &  noise. 

Another f z c t o r  essocia",d with c;arLce t c l ~ c a s 3 n g  frm t h s  S j T C k o i ? C U S  OT'D?.~ 

is tbwt sippal feZ ing  usuaLly att:-:ibu.",cc! t o  noti_on ti?ro?lgh xltenna 1052s o r  t o  
Ths r e l z t i v e i y  hi$i mgl? ot 

(ILLcSTmTION 9 )  

24. 
t o  home raxive-=.s  on 2. hhrrLsshric b ~ s i s ,  tre.nsnission t o  selec-ked la?. m s s e s  are 
i n  or&r t o  cr^fect F. grez t  red--.tion ir. splcz power. 
c?-rcle.' on the ;3c;rem, reprcssnt ing ?.he ant,erEs. p i t t e r n s  from .s-.telllte i n  the geo- 
sta+,ion?r:- orbit,. For e.x?:i?le, a 30 foot dizrnete? m t e m a  operating i n  L W  broad- 
c a s t  band would provide .t;L..e coverag? s k o m  for India .  
s5ationar;y orbit. z m l 6  corLinucusly point i t s  sr.ter-ia t o  t h e  selectee? lax! . a s s  t o  
w h i c h  t r m s n ? s s i o 3 s  21-2 b$zg sent .  
m2;ltioned advmtages of t h e  synchronous o r 5 i t  f o r  brosZcast s a t e l l i t e s  out!ieig% 
P x N e n s  of pravidlng a l a r g e r  weight - l i f t ing  cc?paYlity,  and 2 hig!!er t r m , s M t t i n g  
Ptfer  ca-oaSilitjr. 

Inasmuch as tha  sgace p m e r  re?,.J..irerr,e!nts a r e  53 l a rge  t o  broa2cast d i x c - l l y  

Three 1 m C  mmses e r e  en- 

A broadczst satellite in a 

It is  genersl lg  emegted  t h a t  afore- 

2J. A t  the 10th Plenary Assenbly of the CCIF., held at  Geneva i n  February 1963, 
t '- 'Z CCIR agreed t o  s t u f y  tb? f e x j i b i l i t y  of d i r e c t  sound m d  t e l e v i s l c n  krosdcest- 
l ~ \ g  f r o g  Sat&llTde: j ,  i.ic;u*nZ the ques t ion  of w b t  frequency bmds ~ o u l d  be tech- 
nically s u i t e b l c  for such broaLcssting, ani whethhcr these  bands cculd be share6 
with t e r r e s t r i a l  services .  



28. Even thm!;h t h e r e  are no in%e-rx t ione l  space broadcasting a l l o c z t i m s  as such, 
it is possible  for m t i o m l  echi--,is<rs9.on t o  c ~ p l o y  space broadcasting, under 
I n  regulations which provide t ha t  . l loca t .ed  ba;lc"s c m  be csed for other purposes 
provid.ec! t h a t  no kramful  Intel-ferznce be czused t o  the "authoz-ized" s e m i c e s .  
A n o t h r  r c m h t i o n  provirios th?.:t two o r  nore xembers of t h e  Union may cozclude 
special agreements rel;arblng suS-allocat4-on of freqcencics.  

S z t e l l i t s s  f o r  progran d i s t r i b u t i o n  wculd probably not operate i n  t h e  b m d s  
a l loce ted  for d i r e c t  broac?c?.stlng. 

29. I n  consl2cring wY-e;.e they night c g w a t e ,  frequency-wise, one xight mke a 
d t s t i x 5 i o n  be3ceer: ai educatlonal C s t r l b u t i o 2  system and a comercis?l  pr3gram 
di s t r i b u t i  on system. 

33. 
c i e s  no-& use6 f o i  links be txeen  2 stud29 and i t s  trznsnittlng sta5ion. I n  genera?-, 
when frequency a l l o c a t i o n s  f o r  alrr i lar  t e - r e s t r i e l  se rv ices  do not al?ee.dy exis t ,  
the problem of f inding sul",abln frequcxcies I s  more d r f f i c u l t  5u t  when they do, 
extra2olat ion t o  space i s  an a2propriate conci lerat ion.  

For erar;i?le, it rnigh2 be g x s i b l e  for. an eckcatior,al system t o  s h i r e  frequen- 

31. I n  surrrrary although tk re  are no: now frequency a l loca t ions  f o r  these services, 
t h e r e  i s  no reason t o  bel icve t h a t  w i t h  wise plenn!.ng in t h e  l r r m e X % t e  f u t u r e ,  and 
by z e c o a i z i n g  tha t  t h e r e  yay be e. diff 'ersnt  avai lp-5i l i ty  of the spec5rurum i n  differ- 
ent geograp,Wc areas it sh3uld be po;si.ble t o  accommodate these  services .  

SUY"JVIp_Y 

32. 
transmZ: t e l e v i s i o n  an? vcice or mral program m t c r l a l  from s?cn.ceScr?e transm3ttor.s 
a r e c t l y  t o  conventionzi hose receivers  i n  tei-as of spgce powm, size and tire scale .  
Reqci-re,mnts wLll also be given for C5:tributiDn s z t z l l i t ? s  plus our  c s t k a t e s  o f .  ' 

ground recelving equiprrsnt costs .  
geostaXonarg- o r S l t ,  aTd f o r  Cirecf '3 m d  X-1 reciio sz ' ;el l i tes E. 3O-foot paraboxc 
antennz on the s-cezrzft I s  esscyod. 
a 2 p o x i m t e l y  1 r r i i l io2  sr,w3.re miles. 

Eefore closing, I w m t  t o  give you our  es t imates  of wyat will be r e w i r e d  t o  

TkeSe e s t i c s t e s  c e  based 02 s2.tellites i n  a 

For  direct  "V, thi 8rea of coverage w x l d  be 
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3,. ,Tor Grzde 3 cerr-ice, the t ransmi t te r  power j u s t  enumerated is :-educed 
by a f a c t o r  of 4. - 

36. A s a t c l l i u  zapakle providhg TASO Grade 1 se rv icc  waJ.ld requi re  
Szturn-J "yp: Doost2rs 
is zbout tl-!' one decadio o r  nore. 

m? t h e  tir:e to devslo2 t h e  space pow;i- tecknology 

37. I f  Gi-aS.e 2 service f_s provided, and. f r i n g e  a ea-t.y,e antennas w e x  usec?, 
t h e  tire scale cO~16. 50 cut  i n  hzlf .  

Smaller 13.1 ~ i c h  v?hlcl$?s could bc usad f o r  a :.at el l i t e  capa43.c of ciqOVi('.- 
ing Grade 3 sc r r i ce .  The time scale  .m&it brt re22 ed sornadiat if f r i n g e  
area a n t c n n  .:s wex'3  US?^!. 

38. 

39. For distr!-bution-type T'J s c . t e l l i t e s ,  Aflas-figem.-type lzurlch vehic les  
could be used t o  place z.ppoxLrr:.-tely a 1 , 5 0 0  powd s a t e l l i t e  i n  o r b i t .  
Since scch a s a t c l l i t e  would mko maxirmn use of today 's  technolosy, i t  
is es:iim-t.zd thrG 3 ye3.m vould be r q u i i w l  t,o date of first lamcl?. 
As pointed ouC, t t s r L i c ? r ,  2. pew r w z i v e r  rnzking use of frequency mgduktion 
techiiLqxs ti?:! a &foot 6 k x t c r  2:itenna woi,:d be used t o  provlcie 
C.rade f service t.o uscrs.  Cos-; e s t i m t e s  f o r  th.2 rcczivlng equipnent 
ranges f r m  $.IO,CQ f o r  c;.;xkitizY of 1CO or sIi&tly mrc t o  be-heen 
$1,009 and $3,OCO f o r  q u . . t i t i e s  !-i1 cxc?ss of $10,000. 
remembered tha t  we e r e  ~'~211 i n  t3e  p'--ocess of ccnchcting conpmative 
c o s t  analpis  fo-i. vc. r ious  kicds of ground rece iv ing  ecpiprrients in t h e  
TV broachas+, area. Therefore, you should treat these  cos t  f i g u r e s  as 
gross  est!rx;tes a t  t'iis t i r e .  

It should be 

40, For d i r e c t  voice broz.d.cast s a t e l l i t e s  t h e  t r m s c l i t t e r  power requirements 
are of ths orZer of 1 t o  3 ki ic ; .ya t t s .  The v a r i a t i o n  i n  poxer t & e s  i n t o  
account t h e  r m g e  of sopliist iczticn of typical  home i rx j ta l le t ion ;  
namely, t h e  wide varia%ion of s c n c i t i v i t y  of t h e  recc ivars  and e f f e r e n t  
tydes,  i f  2?.y, of aytcmes enccuntcred. The est?.cates of s p a c e c x f t  
w & . g h t  x n z q  from 2,OC: t o  3,CCO ~ouads. Ccr-ently ava i lab le  boosters 
c m  b: used t o  p lace  : voic3 broa?.c?.st s a t e l l i t e  i n  o r b i t .  
coveraga has  be-n ass f o r  t h s s  s a L e l l i t c s .  Again, a r r h i m n  of 3 
y s a r s  i s  requi;.ecl t o  Cevelop a s z t e l l i t e  of tkis general numitude. 

All t h x t  has Seen ta lked about i s  a capzbi l i ty  f o r  providing a sing3 e chmnel ,  

_. 
HenispheFic 

41. 

azd ciuzility of f ic<ure.  
t h e  295 b e c x c s  ro:e d - f f i z u l t  ezid 0 5 v i ~ ~ s l y  la-&-ger spacecraf t  would Se rer_uired 

I 

and withogt bencfl', of s 2 e c i f i c  users' needs i n  terms of nurrber of channels required l 

Should t h e  user  rcqciresext3 be rare t h v l  one chz-rel, tken 
I 



43. 
of t e c k o l o g i c a l  ckvelog~en? i n  these ard related. areas. 
ca t ions  s a t e l l i t e s ,  i n  a >?riot! of less tkan 5 years, the required s p m e  t e c b o l o u  
for o?erat lonal  poin$-to- ;dLrLi cczx.nica%ions s z t e l l i t e s  was 2evelol;ed. 
c l e w l y  evlc7.enced by the  Scnrdnicstions Sate’li te Corpcration’s Early Eird  satel l i te .  
Substrmtial  a6vcnces have ‘wen ma& i n  l a r g e  boostcrs  m d  i n  s-Ece power sources. 
NAS.qls Pegzsiis satel l i5e clear1.y denonstratsd the tecb!rical f e a s l b i l i t y  of d=?lOyiEg 
lerge _r??r-els f o r  n ic romteDrl te  detection. Similer tech?iques night be used for 
degl.oyln@; the l e r g e  sola- ce: 1 arrzys rei;uircd f o r  d i r e c t  broadcasf, s z t e i l i t e s .  
While a goo6 d m 1  of t c c ~ n o l o g y  rerafns t o  b,? dmonstratec! i? suace mid there are 
rr.my pq l i ay  ckter .xhat5or-s  xhich ~ c e a  t c  be m2e p r i o r  t o  thz !.nur.ck-ing of a;’ly 

broadzzsting satel-lite, we are v c y  encccrag23 by t h e  progress being xede i n  
technology which can be applied t o  broac?cast sate1li l ;es for m y  purpose. 

IR ConcYision, I would. l i k e  t o  say t h a t  ::.e nre opt imis t ic  concerning the m t e  
I n  point-to-point c o r - ~ n i -  

P i i s  is 
. 
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